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NASA V|S|on

NASA Is an Investment In
America’ sfuture.

As explorers, pioneers, and

Innovators, we boldly expand
frontiersin air and space to
Inspire and serve America and to
benefit the quality of life on
Earth.
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The Extremes of the ‘
Space Environment

Xy

.




Explore the Solar System
Deploy outposts
Establish settlements

Look for signs of life
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Planning for Exploration

* Understand
therisks
Evaluate risks p
Establish requir\en‘j;gﬁts

- Test concepts S
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attributes of
space; radiation
isolation,
remoteness

ystem

Environment

Designers must
facilitate Human
performance...

...by creating a
System that
responds
effectively...

...to the challenge
of the space fligh
Environment.
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Environment

Microgravity
Radiation
Temperature extremes
Intolerable pressures
Biological threat?

|solation
Confinement

System
Environment
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System

System
Environment

Function ———————Performance
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Human in Spaceflight
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Neurosensory & Neuromotor Address human needs
through

| Crew selection
Cardiovascular/ .
|l Pulmonary L_ - Crew training
W Endocrine - Countermeasures
| " System configuration
v Ergonomics
v Adaptive interfaces

v Privacy

v Recreation
Adaptive

Pathological




Communications Challenge:

Time and Space

Jupiter Y Saturn
34-52 min. > 71-88 min.
‘\ Uranus
_ 151-168 min.

Mars
4-22 min.

S

Ve

Venus
5-12 min

Mercury ' : :
.

2-15 min. N _
Store-and-form

Real-time Autonomy

communications
+ Air/ground & EVA/IVA

Neptune
241-259 min.
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Health Care Needs

Beyond LEO

The remoteness of exploration-class missions

generates a unique set of requirementsfor health
care systems

Compact
Lightweight
Portable

L ow maintenance
Easy-to-use
Autonomous
Minimally invasive

Medical informaticsis
the cross-cutting
technology

Interface capability
Presentational/display versatility
Flexibility

Computational power
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Interd|SC|pI|nary Approach
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Medical Technologles for
Exploration

autonomous
\ ’Sr/nart &
communicative

~ Human-centered

Hum QSisted

Human- endent

| nfor mation
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Bloastronautics

Living and working Iin space
~ Habitation
- Adaptation/Prevention

Medicine in extreme
environments

- Health care systems
- Skills/Training
- Practice standards
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Next Stéps:_Testbed

Analogs & 07
. J oSie
Bioplex *

(life support) Enwviirglg me At

Extreme
environments
on Earth

| nternational
Space Station




